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LOG OF

MONTANA DEPARTMENT
OF TRANSPORTATION

EVE ST

Geotechnical Section

BORING

Project Name:

Lodge Grass - North  (5177m)

Project Number: IM 90-9(102)510

Borehole
Borehole Location: ~Approximate MP 526.2, 45 ft RT of Centerline Number: 5177-15 Sheet 1 of 3
Hammer:
Drilling Equipment: 1050 Type: Automatic | Driller: S. Johnson Logger: D. Cunningham
Borehole
Drilling Fluid: Diameter (in): 8 Date Started: 5-16-05 Date Finished: 5-23-05
Elevation . -
and Datum; Ground: Casing: Notes: Boring Location: Mile Posts are approximate from vehicle
DRILL trip meter. State Plane coordinates from Handheld GPS
g unit taken by Geotechnical Personnel: N:127232.2,
= = E:767189.4
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E || w|lwo|lxO|z| O = L0 Ul ol 512 |3 o =
o Wl Wl E|Ex|Qn|(=S|O no k- > | = 2| > < o
W (o| | < |Quow|<| W x | Q o i}
O |0|a | |0a|a|v|x SPT al=|LL|p| O a
E Asphalt Pavement Lo.g |Hollow stem
] 50| 565 5 FILL, Silty GRAVEL with sand (GM), —  |augers with bullet
_ medium dense, damp, brown, fine to coarse |- bit.
E grained, subangular to subrounded, trace -
7] clay. (A-1) N
5 ] L
i 50| 348 7 | NP L
_ 50|  7-9-10 4 | 23|19 L
10 r
i 60| 7-96 7 L
7] 2.5
_| 80| 8-15-13 6 | NP FILL, Sandy GRAVEL with silt (GM), -
B medium dense to dense, damp to moist, B
N brown, fine to coarse grained, subangular B
15 to subrounded, frequent cobbles. (A-1) L
i 60| 13-14-13 5 L
_ 80| 9-15-17 4 |'NP L
20 [
i 75| 16-22-22 6 L
_ 75| 61520 5 L
25 [
i 90| 11-19-21 5 | NP i
_ 10| 1096 5 [28.0
. FILL, Gravelly SAND (SPG), medium L
= dense, moist, brown, fine to coarse grained,
3019 subangular to subrounded. (A-1) [30.0
Foee " [/ orwecasng | ez D, [ penetometer WATER LEVEL OBSERVATIONS
|I| Auger . Shelby Iﬂ Vane Shear While Driling ¥ 55.0 ft  Upon Completion of Drilling ¥ ft
Casin = Buk Special Time After Drilling 24
' Advangcer Sample Samplers Depth To Water (feet)  48.1 A 4
I k7] Grab Continuous Remarks:
gg{fd & Sample Sampler
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Project Name: Lodge Grass - North  (5177m) Project Number:  IM 90-9(102)510
Borehole
Borehole Location: ~Approximate MP 526.2, 45 ft RT of Centerline Number: 5177-15 Sheet 2 of 3
Hammer:
Drilling Equipment: 1050 Type: Automatic | Driller: S. Johnson Logger: D. Cunningham
Borehole
Drilling Fluid: Diameter (in): 8 Date Started: 5-16-05 Date Finished: 5-23-05
Elevation . -
and Datum; Ground: Casing: Notes: Boring Location: Mile Posts are approximate from vehicle
DRILL trip meter. State Plane coordinates from Handheld GPS
g unit taken by Geotechnical Personnel: N:127232.2,
>l - = E:767189.4
I a . z
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= Q. & | = o el z|ke|S
a QlEZ| |&| 9ok Q|39
a4 |20 > < é = o pu [S) O =
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E || w|lwo|lxO|z| O = L0 Ul ol 512 |3 o =
o Wl Wl E|Ex|Qn|(=S|O no k- > | = 2| > < o
W (o| | < |Quow|<| W x | Q o i}
O |0|a | |0a|a|v|x SPT al=|LL|p| O a
i 50| 4-6-10 14 | 27 | 17 FILL, Clayey GRAVEL with sand (GC), -
] medium dense to dense, moist, brown, —
] subangular to subrounded, occasional L
i cobbles. (A-2) B
_ 40| 7-16-16 4 L
35 ] C
i 70| 556 1 L
_ 80| 3-7-15 8 | 26 | 18 L
40 N
i 80| 2-8-11 19 | NP 40.5
- Sandy SILT (ML), medium dense, moist, -
] gray, fine grained sand. (A-4) 42.0
- Silty SANDSTONE, gray with iron staining |
— 100)  23-42-50 16|38 24 on fracture surfaces, fine grained, highlyto
] (0.4ft) moderately weathered, very soft field L
45 1 hardness, very weakly cemented, L
g 30| 15:2020 % occasional layers sandy Siltstone. N
_ 100 11-17-20 18 L
50 ] C
i 100| 33-49-50 15 | 49 | 22 [ L
— (0.4ft) L
_ 100 10-20-26 15 L
55 A\
i 100 10-14-23 25 il
_ 100 20-33-46 21 L
60 19 [60.0
Foee " [/ orwecasng | ez D, [ penetometer WATER LEVEL OBSERVATIONS
|I| Auger . Shelby Iﬂ Vane Shear While Driling ¥ 55.0 ft  Upon Completion of Drilling ¥ ft
Casin = Buk Special Time After Drilling 24
Advangcer Sample Samplers Depth To Water (feet)  48.1 A 4
k7] Grab Continuous Remarks:
gg{fd & Sample Sampler
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Borehole
Borehole Location: ~Approximate MP 526.2, 45 ft RT of Centerline Number: 5177-15 Sheet 3 of 3
Hammer:
Drilling Equipment: 1050 Type: Automatic | Driller: S. Johnson Logger: D. Cunningham
Borehole
Drilling Fluid: Diameter (in): 8 Date Started: 5-16-05 Date Finished: 5-23-05
Elevation . -
and Datum; Ground: Casing: Notes: Boring Location: Mile Posts are approximate from vehicle
DRILL trip meter. State Plane coordinates from Handheld GPS
g unit taken by Geotechnical Personnel: N:127232.2,
Zl = = E:767189.4
ul § = | &
= | 8l.¢& 58 |&|E|.|5
D olr= < arF 18152
= wliEE < 4 :: Zlo| 2|3 g
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o |Wlw|E |Ex|Qn|S|O| wokF |2 |3 || < o
W (o| | < |Quow|<| W x | Q o i}
O |O0|la | |fajxa|w|x SPT a|=[Llpl o a
i 90 | 22-36-49 20 SHALE, gray, unweathered, soft field -
7] hardenss. N
_ 100| 33-46-50 20 L
b (0.4ft) L
65 ] [
i 100| 39-50-50 21 L
A (0.3ft) —
] 100| 39-50 (0.4ft) 28 L
70 ] [
i 90 | 22-48-50 21 L
— (0.4ft) L
75 ] [
] 100| 22-48-50 N
— (0.3ft) =773
Foee " [/ orwecasng | ez D, [ penetometer WATER LEVEL OBSERVATIONS
|I| Auger . Shelby Iﬂ Vane Shear While Driling ¥ 55.0 ft  Upon Completion of Drilling ¥ ft
Casin = Buk Special Time After Drilling 24
: Advangcer Sample Samplers Depth To Water (feet)  48.1 A 4
I k7] Grab Continuous Remarks:
(B:g::l?el & Sample Sampler
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Project Name: Lodge Grass - North  (5177m) Project Number:  IM 90-9(102)510
Borehole
Borehole Location: MP 526.18, 5.4m RT of Centerline Number: 5177-16 (WELL) Sheet 1 of 3
Hammer:
Drilling Equipment: 1050 Type: Driller:  S. Johnson Logger: D. Cunningham
Borehole
Drilling Fluid: Diameter (in): 8 Date Started: 5-25-05 Date Finished: 5-25-05
Elevation . P
and Datum; Ground: Casing: Notes: Boring Location: Mile Posts are approximate from vehicle
DRILL trip meter. State Plane coordinates from Handheld GPS
g unit taken by Geotechnical Personnel: N:127239.7,
Zl = = E:767183.0
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E || w|lwo|lxO|z| O = L0 Ul ol 512 |3 o =
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i L Hollow atem
- — augers with Bullet
_ T |bit.
5] L
i L No Soil Samples
= — were Taken
10 r
15 7 r
20 ] [
25 ] [
30 7 C
0] ti S | i
Types:  [\/] orve casing | Types: D St [ penetiometer WATER LEVEL OBSERVATIONS
|I| Auger . Shelby Iﬂ Vane Shear While Driling Y ft  Upon Completion of Drilling Y ft
Casin °= Buk Special Time After Drilling
I Advangcer Sample Samplers Depth To Water (feet) A4
I Core W Grab Continuous Remarks: Ground water not encountered
Barrel L‘ Sample Sampler
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Project Name: Lodge Grass - North  (5177m) Project Number:  IM 90-9(102)510
Borehole
Borehole Location: MP 526.18, 5.4m RT of Centerline Number: 5177-16 (WELL) Sheet 2 of 3
Hammer:
Drilling Equipment: 1050 Type: Driller:  S. Johnson Logger: D. Cunningham
Borehole
Drilling Fluid: Diameter (in): 8 Date Started: 5-25-05 Date Finished: 5-25-05
Elevation . P
and Datum; Ground: Casing: Notes: Boring Location: Mile Posts are approximate from vehicle
DRILL trip meter. State Plane coordinates from Handheld GPS
g unit taken by Geotechnical Personnel: N:127239.7,
> = E:767183.0
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T Elal € Zloz|u|ly E"'ZJ'J, w|S|12|1%| =% MATERIAL DESCRIPTION T REMARKS
E || w|lwo|lxO|z| O = L0 Ul ol 512 |3 o =
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O |O|a|x |0a|ga|v| SPT S|{=(LL|pL] © a)
35 ] [
40 r
45 7 r
50 ] [
55 ] [
60 C
0] ti S | i
Types:  [\/] orve casing | Types: D St [ penetiometer WATER LEVEL OBSERVATIONS
|I| Auger . Shelby Iﬂ Vane Shear While Driling Y ft  Upon Completion of Drilling Y ft
Casin °= Buk Special Time After Drilling
I Advangcer Sample Samplers Depth To Water (feet) A4
I Core W Grab Continuous Remarks: Ground water not encountered
Barrel L‘ Sample Sampler
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Lodge Grass - North  (5177m)

Project Number:  IM 90-9(102)510
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Borehole
Borehole Location: MP 526.18, 5.4m RT of Centerline Number: 5177-16 (WELL) Sheet 3 of 3
Hammer:
Drilling Equipment: 1050 Type: Driller:  S. Johnson Logger: D. Cunningham
Borehole
Drilling Fluid: Diameter (in): 8 Date Started: 5-25-05 Date Finished: 5-25-05
Elevation . -
and Datum; Ground: Casing: Notes: Boring Location: Mile Posts are approximate from vehicle
DRILL trip meter. State Plane coordinates from Handheld GPS
g unit taken by Geotechnical Personnel: N:127239.7,
>~ = E:767183.0
ul § = | &
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E || w|lwo|lxO|z| O = L0 Ul ol 512 |3 o =
o Wl Wl E|Ex|Qn|(=S|O wok- > | = 2| > < o
W |o|x|< |Quiow|<|wWw x | Q o |
O |O0|a |2 |0a|xa|lo|x SPT al=|wwlpL] o @)
65 ] [
70 7 L
Foee " [/ orwecasng | ez D, [ penetometer WATER LEVEL OBSERVATIONS
|I| Auger . Shelby Iﬂ Vane Shear While Driling Y ft  Upon Completion of Drilling Y ft
Casin °= Buk Special Time After Drilling
I Advangcer Sample Samplers Depth To Water (feet) A4
I Core W Grab Continuous Remarks: Ground water not encountered
Barrel L‘ Sample Sampler
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LOG OF BORING

MONTANA DEPARTMENT
OF TRANSPORTATION

Geotechnical Section

Project Name:

Lodge Grass - North  (5177m)

Project Number: IM 90-9(102)510

Borehole
Borehole Location: ~ Approximate MP 526.19, 22.0 ft LT of Centerline Number: 5177-17 Sheet 1 of 2
Hammer:
Drilling Equipment: 1050 Type: Automatic | Driller: S. Johnson Logger: D. Cunningham
Borehole
Drilling Fluid: Diameter (in): Date Started: 5-26-05 Date Finished: 5-31-05
Elevation . -
and Datum; Ground: Casing: Notes: Boring Location: Mile Posts are approximate from vehicle
DRILL trip meter. State Plane coordinates from Handheld GPS
g unit taken by Geotechnical Personnel: N:127241.9,
> = E:767195.5
x|l & z
yl g o | W
> ¥ z 15} [ [
= o, % — o I R
8 DlEZ| 2] 2% >19|2|3]|¢
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T b 2 e gloz|u g E g & w| 3|32 T MATERIAL DESCRIPTION T REMARKS
E || w|lwo|lxO|z| O = L0 Ul ol 512 |3 o =
o Wl Wl E|Ex|Qn|(=S|O no k- > | = 2| > < o
W (o| | < |Quow|<| W x | Q o i}
O |O0|la | |fajxa|w|x SPT a|=[Llpl o a
g Asphalt Pavement 0.4 |Hollow stem
] Clayey GRAVEL with sand (GC), medium [ |augers with bullet
_ dense, moist, brown, fine to coarse grained, |- bit.
b subangular to subrounded, occasional -
7 €] 165 8|32 W cobbles. (A-2) N
5] L
i 50| 2-58 6 L
_ 40| 579 10 L
10 7] r
i 60| 5-11-11 6 L
_ 50| 895 37 | 35 | 19 L
15 7 -
i 80| 12-14-15 4 L
_ 30| 7-88 6 | NP L
20 ] [
i 30| 798 5 L
_ 30| 576 7 L
N _A" 245
25 SHALE, gray with iron staining, slightly -
1 100|  24-35-50 7 weathered, soft field hardenss, occasional -
7] (0.47) to frequent fine sand partings. ~
_ 100| 24-48-50 16 L
b (0.4t) L
30 ] _ B
Foee " [/ orwecasng | ez D, [ penetometer WATER LEVEL OBSERVATIONS
|I| Auger . Shelby Iﬂ Vane Shear While Driling Y ft  Upon Completion of Drilling Y ft
Casin = Buk Special Time After Drilling 24hrs
Advangcer Sample Samplers Depth To Water (feet)  45.3 A 4
k7] Grab Continuous Remarks:
gg{fd & Sample Sampler
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Project Number: IM 90-9(102)510
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Borehole
Borehole Location: ~ Approximate MP 526.19, 22.0 ft LT of Centerline Number: 5177-17 Sheet 2 of 2
Hammer:
Drilling Equipment: 1050 Type: Automatic | Driller: S. Johnson Logger: D. Cunningham
Borehole
Drilling Fluid: Diameter (in): 8 Date Started: 5-26-05 Date Finished: 5-31-05
Elevation . -
and Datum; Ground: Casing: Notes: Boring Location: Mile Posts are approximate from vehicle
DRILL trip meter. State Plane coordinates from Handheld GPS
g unit taken by Geotechnical Personnel: N:127241.9,
Zl = = E:767195.5
ul § = | &
= | 8l.¢& 58 |&|E|.|5
D olr= < arF 18152
< o|E8 < Z Flo| 2|3 S
= | Z |29 > <’ = pu} (&) o =
[5) o w — < %) w ~ - [5)
Q = | x < E|S< i ok 2 ¥ o = ) ks
g gloz|u g E g & w| 3|32 T MATERIAL DESCRIPTION g REMARKS
Elel | o0lud|xo|z|s = L0 Ul |3 |3 o P
o |Wlw|E |Ex|Qn|S|O| wokF |2 |3 || < o
W (o| | < |Quow|<| W x | Q o i}
O |O0|la | |fajxa|w|x SPT a|=[Llpl o a
i 100| 17-31-50 20 L
= SHALE, cont. L
_ 100 21-38-50 17 L
- (0.3ft) -
35 ] [
] 100 31-48-50 N
A (0.3ft) —
40 7 r
i 100| 14-41-50 14 L
— (0.4ft) L
45 7 r
] 100| 22-34-48 15 Unweathered. -
50 ] [
_ 100/ 26-50 (0.4ft) 14 -
Bottom of Hole Elevation:
Foee " [/ orwecasng | ez D, [ penetometer WATER LEVEL OBSERVATIONS
|I| Auger . Shelby Iﬂ Vane Shear While Driling Y ft  Upon Completion of Drilling Y ft
Casin = Buk Special Time After Drilling 24hrs
' Advancer Sample Samplers Depth To Water (feet)  45.3 A 4
I k7] Grab Continuous Remarks:
(B:g::l?el & Sample Sampler
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LOG OF

BORING

MONTANA DEPARTMENT
OF TRANSPORTATION

Geotechnical Section

Project Name:

Lodge Grass - North  (5177m)

Project Number: IM 90-9(102)510

Borehole
Borehole Location: ~ Approximate MP 526.19, 11.5 ft RT of MSE wall Number: 5177-18 Sheet 1 of 2
Hammer:
Drilling Equipment: 1050 Type: Automatic | Driller: S. Johnson Logger: D. Cunningham
Borehole
Drilling Fluid: Diameter (in): 8 Date Started: 6-1-05 Date Finished: 6-2-05
Elevation . -
and Datum; Ground: Casing: Notes: Boring Location: Mile Posts are approximate from vehicle
DRILL trip meter. State Plane coordinates from Handheld GPS
g unit taken by Geotechnical Personnel: N:127230.0,
>l - = E:767181.0
I a . z
> ¢ z 5 | =
= o >_ix., —_ o el z || =S
g QlEZ| |&| 9ok ~|89|S|3| @
= |z r|30 Nl El9|3|6] © =
8182 |2 <|35| |&] 8E_ |2 |¥|a|E| o &
T b 2 e gloz|u g E g & w| 3|32 T MATERIAL DESCRIPTION T REMARKS
E || w|lwo|lxO|z| O = L0 Ul ol 512 |3 o =
o Wl Wl E|Ex|Qn|(=S|O no k- > | = 2| > < o
W (o| | < |Quow|<| W x | Q o i}
O |0|a | |0a|a|v|x SPT a|=[Llpl o a
] »2 31 TOPSOIL, sandy Silt, moist, brown, fine Lo5 |Hollow stem
N \grained. /—— augers with finger
_ Lean Clay with sand (CL), stiff, moist, L bit.
_ 0] 111 10 [ 20| 10 brown. (A-4) L
5 ] L
i 10 1-1-1 10 | 20 | 10 L
_ 10| 222 10 [ 20| 10 L
10 r
i 50 | 5-10-15 14 | 40 | 20 L
] % [12.0
E ' Sandy GRAVEL with silt (GP), very stiff, -
7 50| 21-37-23 8 L"— moist, brown, frequent cobbles. (A-1) _—13'0
_ Silty SANDSTONE, brown, fine grained, L
15 highly weathered, very soft field hardenss. |
] 80| 9-17-26 14 N
_ 80| 7-14-21 18 L
20 ] [
i 80| 12-30-39 18 L
_ A\
_' 70| 7-10-14 22 L
25 ] [
i 100| 6-8-12 26 25.5
— SHALE, gray, highly weathered, very soft -
b field hardenss, occasional sandstone layer,
] frequent fine sand partings. N
_ 80| 589 28 L
30 7 _ C
Foee " [/ orwecasng | ez D, [ penetometer WATER LEVEL OBSERVATIONS
|I| Auger . Shelby Iﬂ Vane Shear While Driling ¥ 22 ft  Upon Completion of Drilling ¥ ft
Casin = Buk Special Time After Drilling 0.75hrs
Advangcer Sample Samplers Depth To Water (feet)  19.5 A 4
k7] Grab Continuous Remarks:
gg{fd & Sample Sampler
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Project Name:

Lodge Grass - North  (5177m)

Project Number: IM 90-9(102)510
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Borehole
orehole Location: roximate 19, . O wa umber: - eet o
Borehole Locati Approximate MP 526.19, 11.5 ft RT of MSE wall Numb 5177-18 Sh 2 of 2
Hammer:
riling Equipment: ype: utomatic riller:  S. Johnson ogger: . Cunningham
Drilling Equi 1050 T Aut ti Drill S. Joh L D. Cunningh
Borehole
rilling Fluid: iameter (in): ate Started: 06-1- ate Finished: 6-2-
Drilling Fluid Di i 8 Date S d: 6-1-05 Date Finished: 6-2-05
Elevation . -
and Datum; Ground: Casing: Notes: Boring Location: Mile Posts are approximate from vehicle
rip meter. State Plane coordinates from Handhe
DRILL trip meter. State PI dinates fi Handheld GPS
g unit taken by Geotechnical Personnel: N:127230.0,
Zl = = E:767181.0
I a zZ
> ¢ z 5 | -
© = E
D Q= = o S|z || =S
g QlEZz *| ok S| o|s|5| o
= = H55| o] 3 £ |90 |3 o) =
| 2| w | | ¥|Z= > < = J ]l o | 3 ®
g |8|le| | |3 || oF 2 49|lalE| o 3
T b 2 e gloz|u g E g & w| 3|32 T MATERIAL DESCRIPTION T REMARKS
E || w|lwo|lxO|z| O = L0 Ul ol 512 |3 o =
o w | w F | Ex|On|=| O 0o+ > = — o < o
W (o| | < |Quow|<| W x | Q o i}
O |O|la | |0ajga|n|x SPT a|l=wwleLl o a
] 90 3-8-12 22 | 51 | 23 L
— SHALE, Cont. L
] 80| 12-21-30 27 Unweathered. n
35 ] [
i 85| 15-14-19 26 L
] 100| 29-50 (0.4ft) 24 L
40 7 r
i 100| 29-50 (0.4ft) 18 L
45 7 r
i 90| 15-50-50 22 L
— (0.4ft) L
50 ] [
4 90| 19-38-50 32 L
(0.4ft) [51.4
Foee " [/ orwecasng | ez D, [ penetometer WATER LEVEL OBSERVATIONS
|I| Auger . Shelby Iﬂ Vane Shear While Driling ¥ 22 ft  Upon Completion of Drilling ¥ ft
) = . Time After Drilling 0.75hrs
| Casing . Bulk Special v
Advancer Z Sample Samplers Depth To Water (feet)  19.5 v
I k7] Grab Continuous Remarks:
(B:g::l?el & Sample Sampler
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LOG OF BORING

MONTANA DEPARTMENT
OF TRANSPORTATION

Geotechnical Section

Project Name:

Lodge Grass - North  (5177m)

Project Number:  IM 90-9(102)510

Borehole
Borehole Location: MP 526.18, 3.7m RT of MSE wall Number: 5177-19 Sheet 1 of 1
Hammer:
Drilling Equipment: 1050 Type: Driller:  S. Johnson Logger: D. Cunningham
Borehole
Drilling Fluid: Diameter (in): 8 Date Started: 6-2-05 Date Finished: 6-2-05
Elevation . P
and Datum; Ground: Casing: Notes: Boring Location: Mile Posts are approximate from vehicle
DRILL trip meter. State Plane coordinates from Handheld GPS
S unit taken by Geotechnical Personnel: N:127232.5,
>l ~ e E:767177.4
ul § = | &
= | 8l.¢& 58 |&|E|.|5
D olr= < arF 18152
aQ miEZ = = > s ] O]
= |z 7 |29 > 9.:‘ é = o i &) o] =
88|k 2| (3% |&| 8E |2 |¥|2|F| o &
T Elal € Zloz|u|ly Z g & w|S|12|1%| =% MATERIAL DESCRIPTION T REMARKS
E || w|lwo|lxO|z| O = L0 Ul ol 512 |3 o =
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